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This report describes the preliminary results from the investigation 
of a large school outbreak of influenza A(H1N1)v in Birmingham, 
United Kingdom in May 2009, when influenza A(H1N1)v was 
confirmed in 64 of 175 (36%) symptomatic pupils and members 
of staff. Initial findings in this study suggest that the symptoms 
were mild and similar to those of seasonal influenza, with an illness 
attack rate of nearly one third.
Introduction
On 27 April 2009, the first two confirmed cases of the pandemic 
influenza A(H1N1)v in the United Kingdom (UK) were reported in 
Scotland. As of 2 July 2009 there have been 7,447 cases reported 
in the UK [1]. During the early phase of the outbreak, the majority 
of the cases were amongst travellers, initially those returning from 
Mexico and then also those returning from the United States (US). 
The first indigenously acquired case was reported on 1 May 2009 
and since then an increasing number of indigenous cases have 
been reported [2]. 
Since the outbreak in the UK began, transmission has occurred 
in a number of school settings [3]. We present the results of a 
preliminary epidemiological investigation on an influenza A(H1N1)v 
outbreak that began in mid May in a primary school in Birmingham, 
West Midlands, England.
Epidemiological description of the outbreak
On 18 May 2009, the Health Protection Agency (HPA) was 
informed of an increased rate of absenteeism in a primary school 
in Birmingham, West Midlands. The school has 419 pupils in the 
primary school and 60 in a nursery and is located in inner city 
Birmingham, in the West Midlands region, England. Symptoms 
reported included fever, respiratory and gastrointestinal symptoms. 
None of the symptomatic pupils had a history of school absence for 
holiday travel in the seven days before onset of symptoms. On 19 
May 2009, given that some symptoms described were influenza-
like, nose and throat swabs were arranged for a small number of 
symptomatic pupils. One specimen was confirmed on 21 May by 
real-time PCR specific for influenza A(H1N1)v.
 
On 21 May, the school closed for seven days; this period 
coincided with a scheduled school holiday of one week. Between 
Saturday, 23 May and Monday, 25 May, the investigation team 
attempted to contact, by telephone, parents of pupils as well 
as members of staff on lists provided by the school in order to 
administer a brief questionnaire. Information collected included: 
demographic details, symptoms, recent travel history and details 
of out-of-school activities. Information about household and close 
social contacts was also recorded. 
Upon conclusion of the telephone interview parents of all 
asymptomatic children were advised that their children should 
start a prophylactic course of antiviral medicine being distributed 
at the school on 23 and 24 May. A total of 304 asymptomatic 
children were prescribed prophylaxis. Parents of children who were 
symptomatic at the time of interview or who had been symptomatic 
in the previous seven days were asked to stay at home so that 
specimens (nose and throat swabs) could be collected from their 
child(ren). At the time of swabbing, all symptomatic children were 
provided with a treatment course of oseltamivir. Contact tracing was 
carried out to identify household contacts and close social contacts. 
The contacts were then followed up by an out-of-hours general 
practitioner (GP) service and provided with antiviral prophylaxis.
All pupils and staff attending the primary school were contacted. 
Of 563 pupils/members of staff, 175 (31%) were symptomatic and 
required testing. Of those 175, 64 (37%) were found to be positive 
for influenza A(H1N1)v. A further 139 symptomatic household 
contacts were tested out of 664 identified. Household contacts are 
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Confirmed cases of influenza A(H1N1)v among pupils and staff 
by date of illness onset, school outbreak West Midlands, May 2009 
(n=64)
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excluded from the data analysis, and analysis is restricted to only 
laboratory confirmed cases. 
Figure 1 shows the date of symptom onset for cases of influenza 
A(H1N1)v in the school. Of the 64 cases, 31 (48%) reported 
symptom onset between 18 and 21 May. At the time of interview 
and before treatment had started, symptoms reported by the 64 
confirmed cases included: subjective fever (54, [84%]); nasal 
congestion (45 [70%]) and sore throat (38 [59%]) (Table 1). 
No cases were hospitalised and the duration of illness was not 
recorded. 
Table 2 shows the attack rate by school year group. The index 
case was confirmed on 21 May, but the earliest reported date of 
onset was 2 May (see Figure 2) in a year 4 pupil (aged nine years). 
The next date of onset was 7 May in a year 5 pupil (aged 11 years). 
Neither of these early cases had a travel history or history of contact 
with a confirmed case. Fifty-three percent of cases were female and 
the highest attack rate was seen in pupils in year group 5 (23%). 
Excluding two members of staff, cases ranged in age from 4 to 12 
years, with a mean of 8.5 years and a median of 9 years. None of 
the cases had a recent history of travel outside the UK.
Ta b l e   1
 Symptoms reported by influenza A(H1N1)v cases among 
pupils and staff, school outbreak West Midlands, May 2009 
(n=64 confirmed cases*)
Symptoms Cases (percentage)
Fever 54 (84%)
Nasal congestion 45 (70%)
Sore throat 38 (59%)
Nausea/vomiting 26 (41%)
Muscle/joint pain 23 (36%)
Diarrhoea 14 (22%)
Headache 21 (33%)
Respiratory symptoms 20 (31%)
Additional free text reports**
Cough 12 (19%)
Eye problems 1 (1.6%)
Dizziness 1 (1.6%)
* A person could report more than one symptom.
** These symptoms were not included in the questionnaire but were 
reported by respondents.
Ta b l e   2
Proportion of influenza A(H1N1)v cases among pupils in each school year and attack rate by year group school outbreak West 
Midlands, May 2009 (n=62 confirmed cases)
Class
(age-range in years)
Number of pupils in class Laboratory-confirmed cases  Attack rate for pupils
Nursery ( 4 ) 58 3 (3/58) 5.2%
Reception ( 5-6 ) 61 5 (5/61) 8.2%
Year 1 ( 6-7 ) 60 8 (8/60)13%
Year 2 (7-8 ) 59 5 (5/59) 8.5%
Year 3 (8-9 ) 59 8 (8/59)14%
Year 4 (9-10 ) 62 10 (10/62)16%
Year 5 (10-11) 60 14 (14/60)23%
Year 6 (11-12 ) 60 9 (9/60) 15%
Total 479 62 (62/479) 13%
F i g u r e   2
 Date of illness onset for confirmed cases of influenza A(H1N1)v among pupils, by school year, school outbreak West 
Midlands, May 2009 (n=62)
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Discussion and conclusion
A total of 64 confirmed cases of influenza A(H1N1)v have 
been identified in pupils and members of staff in a school in the 
Midlands, UK. This large primary school outbreak resulted in an 
overall clinical attack rate of 30% and a microbiologically confirmed 
attack rate of nearly 13%. The clinical attack rate in this single 
school is higher than the average attack rate of 24% reported for 
outbreaks of seasonal influenza in UK schools during the 2005-6 
influenza season [4]. 
Feedback from interviewers and the GP out-of-hours service 
suggested  that  symptoms  were  generally  mild  in  children, 
predominantly fever, nasal congestion and sore throat consistent 
with other case series from the UK reported thus far [3]. No children 
were hospitalised and no data were available on the duration of 
illness or on underlying disease in the cases. Most cases reported 
date of onset of symptoms between 18 and 21 May, suggesting 
that that the rate of transmission may have been highest during 
the period immediately prior to the school closing, when high 
absenteeism had been reported. The latest date of onset was 29th 
May, and most cases were asymptomatic by the time the school 
re-opened after the holidays on 1 June. 
Subsequent to this incident, there have been no further cases 
in the school. However, cases continue to be identified in the local 
area with an increasing number of local schools reporting high 
absenteeism and confirmed cases. Cases occurring outside schools 
suggest ongoing and widespread community transmission in the 
area.
Further investigation of this school incident includes sequential 
swabbing  of  a  subset  of  families  with  confirmed  cases  and 
presentation of data on those pupils who were symptomatic 
but were not laboratory-confirmed cases. These analyses will be 
presented at a later date.
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